This study is about the lubrication of a long porous slider in which the fluid is injected into the porous bottom. The similarity transformation reduces the Navier-Stokes equations to couple nonlinear, ordinary differential equations, which are solved by a new algorithm. The proposed technique is based on integral transformation. Apparently, there is great symmetry between proposed method and variation iteration method, Adomian decomposition method but in integral transform method all the boundary conditions are applied, then a recursive scheme is used for the analytical solutions, which is unlike the Variational Iteration Method, Adomian Decomposition Method, and other existing analytical methods. Solutions are obtained for much larger Reynolds numbers, and they are compared with analytical and numerical methods. Effects of Reynolds number on velocity components are presented.
Introduction
The flow between two plates is an important subject in mathematical physics [1] . Among the various problems, the porous slider is of great importance [2] . A large amount of literature is available related to long porous sliders (LPS). Naeem studied the effects of Reynolds number on a circular porous slider [3] . Rao investigated the effect of permeability and different slip velocities at the porous interface using couple-stress fluids on the slider bearing load carrying mechanism [4] . Kumar analyzed a porous elliptical slider with a semi-analytical technique [5] . Zhu studied multi-scale soft porous lubrication [6] . Lang investigated theoretical and experimental study of transient squeezing flow in a highly porous film [7] . The fluid dynamics in a slider bearing were discussed in a previous study [8] . A porous slider was numerically studied by Wang for large Reynolds numbers [9] . There are many numerical techniques to deal with the highly nonlinear problems related to porous sliders [10] . Numerical techniques are time consuming and need powerful computers, and it is not easy to deal with the stability criteria [11] .
To overcome this difficulty, many authors have solved problem of LPS by using different analytical techniques. Khan et. al. used Homotopy Perturbation Method (HPM) to solve the problem [2] . Vishwanath et. al. applied the Homotopy Analysis Method (HAM) [12] . Khan et. al. tackled the same problem using Adomian Decomposition Method (ADM) and presented improved results [13] .
These are similar analytical techniques with slight differences. According to some authors Homotopy perturbation is a sub-case of the homotopy analysis method [14] . Comparison between ADM and Variation Iteration Method (VIM) was done in a previous study [15] . VIM is better than ADM according to some authors, and the opposite is true according to others. Researchers are divided between Variational Iteration-I and Variational Iteration-II [16] .
Although these methods have their own merits, in cases of highly nonlinear boundary value problems, they require immense calculations to obtain good approximate solutions. Solving two-point BVPs of the form (6) to (9) using ADM, VIM, HAM, or HPM requires a transcendental equation with unknown coefficients, or a sequence of highly nonlinear algebraic equations. Moreover, the unknown coefficients may not be uniquely determined for some cases. This paper proposes an integral transform method that comprises both variational iteration algorithm-II and Adomian decomposition to reduce the computational work. Apparently, the final formulation of the proposed method have great symmetry with the existing methods such as VIM and ADM but this method does not need to calculate the Lagrange multiplier separately and gives direct formulation of VIM-II, which avoids the unnecessary calculations. The ultimate goal of our study is to introduce a new method based on integral transformation to cover the shortcomings of the VIM-I, VIM-II, and ADM for solving nonlinear boundary value problems (6), (7) , and (8) . The LPS solved by Khan [2] and Khan [13] in 2011 involves unnecessary and repeated calculations.
In this article, a brief history about the solutions given by different authors in different geometries is given. The second section is problem formulation. Formulation and implementation of the integral transform method is presented in Section 3. Results and discussion are given in Section 4. Finally, we conclude our work in Section 5.
Problem Formulation
Consider a two dimensional LPS of dimensions L 1 and L 2 ( Figure 1 ). The fluid is injected through the porous bottom to create a width ϕ with velocity b and slider velocities −U (lateral) and −V (longitudinal). The Navier-Stokes equations are:
where ρ denotes the density of the fluid and p is the unknown part of the pressure, V = (u, v, w), in which u, v and w are the velocity components of the fluid along x, y and z directions, respectively, and the del operator is defined as
The boundary conditions are:
We introduce the similarity transforms:
Assuming that L 2 ≥ L 1 ≥ ϕ, the end effects can be neglected. After substituting (5) in (4), (3), and (2), we obtain
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L L    , the end effects can be neglected. After substituting (5) in (4), (3), and (2), we obtain 
Integral Transform Method
To describe the formulation of Integral Transform Method (ITM), we consider the general nonlinear second order differential equation:
Along with the following boundary conditions:
Integrating Equation (10) with respect to from 0  to twice yields
By using second boundary condition we can evaluate 
Integrating Equation (10) with respect to η from α 0 to η twice yields
By using second boundary condition we can evaluate ψ / (α 0 ), which is
Substituting Equation (15) into (14) results in 
Equation (17) is the standard form of variational iteration method-II. After applying this method, Equations (6) to (9) are expressed as follows
Furthermore, we can write Equations (18) to (20) in an iteration form as follows
By using the software MATHEMATICA, we calculated the series solution of the above mentioned problem. For reference, first few iterations of the problem are given in Appendix A.
Graphs and Discussion
The graphical and numerical trend of h, f , and g are portrayed for 10th order approximation, which are calculated with Mathematica. Tables 1-3 Tables 1-3) . Figures 2-4 (Figures 2 and 3 ). According to Figure 3 
Conclusions
This paper presented a method for solving two-point nonlinear BVPs utilizing a recursive algorithm. This algorithm has the advantage of fewer calculations for obtaining the model parameters compared with VIM, HPM, ADM, and HAM. With this algorithm, a direct recursion scheme is obtained to solve the problem. This method is simple and does not have the difficulties that occur in numerical techniques, including perturbation, linearization, and discretizing the differential equations. The superiority of the presented method is demonstrated via comparison of error estimates with existing methods. 
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